Forty Zaraibi goats with average body weight of 34.64±0.79 kg and 3-4 years old were divided into four similar groups (10 in each). The goats were fed from the last two months of pregnancy till the fifth month of lactation a basal diet containing 0.8 kg concentrate feed mixture, 0.2 kg barley grain and 5.0 kg berseem without additive (control, G1) or with 2 g/head/day rumen protected methionine (RPM, G2) or with 2 g/head/day rumen protected choline (RPC, G3) or 2 g/head/day RPM+ 2 g/head/day RPC (RPM+RPC, G4). After kidding, the produced kids were left with their dams in pens and allowed to sucke dam colostrum and small amounts of mash concentrate feed mixture, barley grains and berseem during the suckling period for three days. Results revealed that yield and components of colostrum were the highest (P<0.05) in G4. Colostrum yield increased and its components decreased gradually from 1 st to 3 rd day after kidding in all groups. Percentages of non-casein and non-protein nitrogen in colostrum decreased (P<0.05), however percentages of albumin, globulin, βlactoglobulin, calcium, phosphorus and total amino acids increased (P<0.05) with RPM and/or RPC supplementation as compared to control group. Body weight, total and daily weight gain of produced kids were highest (P<0.05) in G4. Concentrations of total protein, albumin and globulin in blood serum were higher (P<0.05) in G4. Kids in G4 showed the lowest percentage of diseases incidence and mortality rate.
INTRODUCTION
Goats are widely distributed around the world with high demand to their meat in many developing and subtropical countries and arid regions (Casey et al., 2003) . In most of these countries, the productivity of goats is below their potential with inefficiency at primary production and post production system (Matossian de Pardo, 2000) . Some of the most frequently reported limiting amino acids for milk production in lactating goats are lysine and methionine (NRC, 2006) . Researchers also have reported that dairy cattle can produce more milk when fed supplemental rumen protected choline (Pinotti et al., 2003) . Methionine, as a sulphur amino acid, is considered to be one of the most limiting amino acids for protein synthesis in growing ruminants and consequently increases growth rate of lambs (Lynch et al., 1991) . Additional methionine optimized growth of high growing ruminant animals (Loerch and Oke, 1989) . Moreover, the protected amino acids, such as protected methionine, as a first limiting amino acid (Shan et al., 2007) can be used for goats to increase the dietary protein and consequently growth performance. Meeting the amino acid requirements becomes more crucial during high productivity stages (high milk production or rapid growth for meat production) (Izumi et al., 2000) .
Choline is a vitamin-like compound whose metabolism interacts very closely with methionine and vitamin B12 metabolism (Pirestani et al., 2009) . Because choline either present in or added to feedstuffs is degraded extensively in the rumen (Sharma and Erdman, 1989) , so it must be protected from degradation to be of value to ruminants. Ruminally protected choline has improved growth performance of finishing cattle without negative effects on carcass characteristics. Researchers observed an interaction between dietary fat and supplemental choline, but others contradicted this finding. The mechanism by which choline improves growth performance is unknown. Improvements may be due to alterations in lipid metabolism and/or transport. In dairy cattle, choline supplementation has improved lactation performance and fertility rate (Janovick Guretzky et al., 2006) . Drouillard et al. (1998) found that addition of rumen protected choline in diets of finishing steers increased dressing percentage, decreased dry matter intake, increased average daily gain and improved feed efficiency.
The objective of this study was to evaluate the effects of addition of rumen protected methionine and/or choline to diets of lactating Zaraibi goats on growth rate, blood parameters, diseases incidence and mortality rate of their offsprings during the colostrums suckling period.
MATERIALS AND METHODS
The current work was carried out at Sakha Experimental Farm, belonging to the Animal Production Research Institute (APRI), Agricultural Research Center.
Forty Zaraibi goat does (body weight of 34.64±0.79 kg and 3-4 years of age) at the last month of pregnancy were divided into four similar groups (10 in each). Goats were housed in semi open backyards and fed a basal ration containing 0.8 kg concentrate feed mixture, 0.2 kg barley grains and 5.0 kg berseem. Goats in the 1 st group were fed the basal diet without additive (control), while those in the 2 nd , 3 rd and 4 th groups were fed the basal diet with 2 g/head/day rumen protected methionine (RPM), 2 g/head/day rumen protected choline (RPC) and 2 g/head/day RPM+2 g/head/day RPC (RPM+RPC). Rumen protected methionine was in a form of Methionine Hydroxy Analogue, Calcium (MHA), Novus Internaional, Inc, Missouri, USA. Rumen protected choline was in a form of choline chloride (Qingdao Worldwide International Trade Co. Ltd., China).
Goats were fed to cover their maintenance and production requirements according to their body weight and milk yield (NRC, 1981) . Concentrate feed mixture and barley grains were fed in two equal parts at 9 a.m. and 3 p.m., while berseem was given at 11 a.m. Drinking water was available in build basin all the day round. Chemical composition of feedstuffs and basal ration is presented in Table (1). After kidding, yield of colostrum was determined for 3 consecutive days and samples were taken daily for chemical analysis for fat, protein, lactose, solids not fat (SNF), and total solids (TS) by Milko-Scan (Model 133B), while ash was calculated by the difference. Samples for the determination of calcium and phosphorus were prepared according to the wet method and digested in sulfuric acid with some drops of hydrogen peroxide (Ryan et al., 2001) . Calcium was determined by Atomic Adsorption Spectrometer (GBC Σ Avente Vir 1.3) and phosphorus was determined using spectrophotometer (Pharmacia Biotech Novaspec II). Total of 73 newly born kids (17 in control group, 19 in RPM group, 18 in RPC group and 19 in RPM+RPC group) were left with their dams in pens and allowed to suckle their dams and to receive small amounts of mash concentrate feed mixture, barley grains and berseem during the colostrums suckling period for three days. Kids were weighed at birth and biweekly thereafter before the morning suckling until the weaning age to calculate average daily weight gain. Blood samples were collected from the jugular vein of kids using sterile needle into clean dry tubes and left in refrigerator for two hours for blood clotting, then centrifuged at 4000 rpm for 15 minutes to obtain blood serum, which was stored at -20 o C till analyses. Concentration of total protein and albumin as well as activity of transaminases (AST and ALT) were calorimetrically determined in blood serum using commercial diagnostic kits (Test-combination, Pasteur lap.) and spectrophotometer. Diseases incidence of diarrhea, respiratory diseases, weakness and suckling refuse as well as mortality rate of produced kids were recorded during the whole suckling period in each group.
Data were subjected to statistical analysis using General Linear Models (GLM) procedures adapted by SPSS (2008) for user's guide with one-way ANOVA. Duncan test within SPSS was done to determine the degree of significance among group means.
RESULTS AND DISCUSSION
Yield and composition of Zaraibi goat colostrum are presented in Table ( 2). Goats in RPM+RPC group showed significantly (P<0.05) the highest colostrum yield during the first 3 days after kidding, followed by RPM and RPC groups, respectively, while the control group had the lowest yield. Results showed that, colostrum yield increased gradually from the first to the third day in all groups. Colostrum yield ranged from 1.63 to 2.15 kg for 1 st day, from 1.73 to 2.29 kg for 2 nd day and from 1.84 to 2.42 kg for 3 rd day in all groups. These results agreed with those obtained by Rezai et al. (2012) , who found that the amount of colostrum increased with increasing of rumen undegradable protein.
Results concerning colostrum composition presented in Table ( 2) showed that RPM+RPC and RPC groups recorded significantly (P<0.05) the highest fat content during the first 3 days after kidding, followed by RPM group, while the control group had the lowest content. Also, RPM+RPC group showed significantly (P<0.05) the highest protein, lactose, solids not fat (SNF), total solids (TS) and ash contents during the first 3 days after kidding, followed by RPM and RPC groups, while the control group had the lowest contents. Contents of fat, protein, lactose, SNF, TS and ash decreased gradually from the 1 st to 3 rd day post-kidding in all groups. These results are in accordance with those obtained by Mahmoud et al. (2012) , who found that the colostral constituents of Damascus goats were significantly (P<0.05) higher in the first day and then decreased sharply in the second day.
Percentages of non-casein nitrogen and non-protein nitrogen in colostrum significantly (P<0.05) decreased in colostrum of RPM+RPC group as compared to the control group and decreased gradually from the 1 st to 3 rd day post-kidding.
Percentages of albumin, globulin and β-lactoglobulin significantly (P<0.05) increased in colostrums of RPM+RPC group as compared to the control group, and all decreased sharply from the 1 st to 3 rd day post-kidding in all groups. Globulin content was higher than albumin content in colostrum of all groups during the 1 st and 2 nd days post-kidding, while during the 3 rd day post-kidding, globulin content was lower than albumin content. These results indicated that colostrum during the first two days post-kidding was rich in globulin and it is very important for improving immunity of the suckling kids. Calcium and phosphorus contents were the highest in colostrum of RPM+RPC group. In addition, calcium and phosphorus contents increased by advancing suckling days ( Table 2) .
Concentration of total amino acids in colostrum on the first day postkidding increased with RPM or/and RPC additives than the control group and the RPM+RPC group had the highest concentration. Total amino acids concentration in colostrum of RPM, RPC and RPM+RPC groups increased by 23.76, 21.78 and 29.70% compared with that of the control group, respectively. Methioine metabolism is closely linked to that choline and it is important in the dairy cow because it is required for milk protein synthesis. Methioine is, also, involved in many pathways including the synthesis of phospholipids, carnitine, creatine and polyamines (Bequette et al., 1998; Berthiaume et al., 2006) . Also, methioine is the source of the methyl donor Sadenosyl methionine, the metabolite that provides methyl groups in a variety of reactions including the de novo synthesis of choline from phosphatidylethanolamine. In addition, Choline increases the supply of methyl groups, which can affect the availability of other methyl donor compounds (Frank and Karl-Heinz, 2006) . Moreover, Emmanuel and Kennelly (1984) and Lobley et al. (1996) demonstrated that up to one third of the total methionine supplement can be lost due the need to synthesize choline. Because of these metabolic relationships, dietary supply of choline affects methionine requirements and methionine supply can affect choline metabolism. Since choline is susceptible to rapid ruminal degradation, the amounts available for absorption are limited (Erdman et al., 1984) . The effect of rumen protected methionine and/or choline additives to lactating goats on body weight, total and daily weight gain of their suckling kids are shown in Table ( 3). Results showed that kids produced from RPM+RPC group showed significantly (P<0.05) the highest body weight, and total and daily weight gain, followed by RPM and RPC groups, respectively, while the control group had the lowest values. Total weight gain of RPM, RPC and RPM+RPC groups during colostrums suckling period increased by 4.67, 2.87 and 8.97% and average daily gain increased by 4.58, 2.86 and 8.89% compared with control group, respectively (Table 3) . These results agreed with those obtained by Lynch et al. (1991) , who reported that methionine, sulphur amino acid, is considered to be one of the most limiting amino acid for protein synthesis of growing ruminants and consequently increase growth rate of lambs. Also, Drouillard et al. (1998) found that addition of rumen protected choline in diets of finishing steers increased average daily gain. Results showed that, body weight, total and daily weight gain were significantly (P<0.05) higher for male than female kids. Body weight at birth and weaning, total and daily weight gain increased by 8.37, 8.51, 8.54 and 8.54% for male compared with female, respectively (Table 3) . These results agreed with those obtained by Islam et al. (2009) , who reported that the average growth rate was higher in male than female goats during the suckling period.
Results in Table ( 4) showed the effect of feeding lactating goats on diets supplemented with RPM and/or RPC on some blood serum parameters of their kids suckled colostrums for three days. The differences in the concentrations of total protein, albumin and globulin in blood serum were significant (P<0.05). Kids in RPM+RPC group showed significantly (P<0.05) the highest concentrations of total protein, albumin and globulin, followed by RPM and RPC groups, while control group had the lowest concentrations (Table 4 ). These results agreed with those obtained by El-Ganiny et al. (2007) , who found that rumen protected methionine increased plasma total protein, albumin and globulin in blood of lactating cows. The RPM or RPC supplementation not revealed any disorder effects on liver enzymes activity, whereas the activity of AST and ALT enzymes were nearly similar in all groups and are within the normal range, being below 70 and 40 IU/l, respectively (Kaneko, 1989) . The percentages of diseases incidence and mortality rate of suckling kids are presented in Table ( 5) . Results show that control group revealed the highest diseases incidence, followed by RPM and RPC groups, while RPM+RPC group had the lowest incidence. Also, control group recorded the highest percentage of mortality rate, followed by RPM group, while RPC and RPM+RPC groups had the lowest mortality rate. Percentage of diseases incidence and mortality rate were higher in male than in female kids. In this respect, Shitta (2005) found that probiotic additive to suckling Friesian calves reduced diseases incidence and mortality rate. Kid mortality is responsible with many factors such as effect of dam weight at kidding, effect of birth weight of kid, dam's milk yield, season, litter size, parity, dam's nutrition and disease (Chowdhury et al., 2002) . Based on the foregoing results, it could be concluded that supplementing diets of Zaraibi goat does, during the last month of pregnancy up to the suckling period, with 2 g/head/day rumen protected methionine and 2 g/head/day rumen protected choline improved yield and chemical composition of colostrum, which consequently improved growth rate, blood serum proteins, and reduced diseases incidence of their kids suckled colostrums.
